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Batteries are pivotal in driving the advancement of technologies that facilitate the transition to electromobility
and renewable energy storage within grid systems. As new applications emerge, they introduce expanded
demands such as increased energy density, rapid charging capabilities, a broad operational temperature range,
and sustainability in both raw materials and manufacturing processes’.

A global endeavour is in progress to meet these challenges by optimizing and enhancing the capabilities of
next-generation technologies, such as lithium-sulfur batteries (LSBs)? or sodium-ion batteries (SIBs)*>. A
shared characteristic among these advancements lies in the customizable carbonaceous electrodes (CCEs). The
energy storage capacity of LSB cathodes and SIB anodes heavily depends on the morphology of CCEs sourced
from various origins, spanning nanometer to angstrom length scales.® For instance, the precipitation process
in LSB still lacks complete comprehension, while the sodium storage mechanism in hard carbons presents
uncertainties, prompting thorough investigations into the structure of non-graphitized carbons. Advanced
characterization methods are pivotal in facilitating the essential progressions in battery technology’.
Understanding the performance of novel materials, the intricacies of emerging chemical reactions, and diverse
processes necessitates comprehensive characterization spanning from atomic-scale analysis to cell-level
examinations.”® The swift advancements in synchrotron X-ray and neutron technologies open up fresh
avenues for tackling these obstacles’. This 8th Baltic Electrochemistry Conference: Finding New Inspiration
2 contribution delves into recent advancements in comprehending the mechanisms at play in customizable
carbonaceous anodes and cathodes. It emphasizes employing scattering techniques, spanning from ex situ to
real-time assessments, along with state-of-the-art electrochemical analysis and experiments conducted at large-
scale facilities.
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